Abstract-Inhalation accidents are the fifth most common cause of illness reported by occupational and chest physicians to the SWORD surveillance scheme, with an estimated total of 1180 cases in the 5-year period 1989-1994. Questionnaires were sent to all physicians still participating, to record the circumstances of each inhalation accident they had reported between January 1990 and July 1993, covering case management and any resultant effects on health or employment; 93% of physicians returned the forms completed with adequate data on 85% of cases.
INTRODUCTION
The SWORD project Since January 1989, specialists in occupational and thoracic medicine have reported newly diagnosed cases to a scheme for the Surveillance of Work Related and Occupational Respiratory Disease (SWORD) (Meredith et al., 1991; Meredith and McDonald, 1994) . At present some 370 occupational physicians and 330 chest physicians from throughout the United Kingdom participate. As SWORD is a confidential scheme, the information requested for each case is limited to age, sex, occupation, place of residence and suspected agent. The date of the report and patients' initials are recorded to allow elimination of duplicates, but no other information which might identify either the case or the employer. Prior to this scheme the only estimate of the incidence of work-related respiratory disease was from records of compensated cases and from incidents reported under the 'Reporting of Injuries, Diseases and Dangerous Occurrence Regulations' (RIDDOR) (HSE, 1986) . Such records are believed seriously to underestimate the disease incidence (Harrington, 1991) .
During the 5 years 1989-1994 a total of 8926 new cases of occupational respiratory disease were reported, yielding an estimated total of 12919 when the 212 B. Sallie and C. McDonald effect of a sampling scheme for chest physicians, introduced in 1992, was taken into account (Meredith and McDonald, 1994) . Illnesses resulting from inhalation accidents were not considered as a separate category until 1990, but are now the fifth most commonly reported occurrence after asthma, benign pleural disease, pneumoconiosis and mesothelioma. Nine hundred and three inhalation accidents were reported during the 4 years 1990-1994, 67% by occupational physicians (Table 1) .
Incidence rates
Using population statistics from the 1991 census, OPCS (1993) and the U.K. Office of Population Censuses and Surveys Standard Occupational Classification, OPCS (1990) incidence rates were calculated from cases reported 1990-1993. Based on the estimated totals (that is, taking account of sampling) the rates for men were 12.4, 16.5, 16.7 and 9.8 accidents per million in age groups 16-29, 30-44, 45-59 and 60-plus years; these rates were three times those of women (2.9, 2.9, 5.0 and 3.3 per million). Incidence rates by occupation are set out in Table 2 : chemical processors had the highest rate (164 million per year), managerial and clerical workers the lowest (3 million per year). Of more than 140 different agents incriminated in these accidents, 45% were gaseous (a quarter of which were combustion products), 24% organic chemicals, 15% inorganics (including acids), 6% metal fumes and the remaining 8% were miscellaneous. The single more frequent agents mentioned were chlorine (12%) and oxides of nitrogen (9%).
This investigation of inhalation accidents reported to SWORD is a first attempt to describe patterns of association between types of agent, symptoms, circumstances and outcome and to identify questions for further study.
METHODS
In November 1993, 142 currently participating physicians (59 chest physicians and 83 occupational physicians) were sent a brief questionnaire for each inhalation accident case they had reported over a 3.5-year period, January 1990-June 1993, 734 cases in all. Cases reported in 1989 before inhalation accidents had been recorded separately were excluded as were 33 cases where we knew that the reporting physician was no longer participating. The questionnaire asked for details of the accident, the patient's initial symptoms and treatment, any untoward effects and their duration. Twenty physicians who had reported 10 or more accidents were offered assistance with data collection; this was accepted by four.
Response
Ninety-three per cent of physicians returned the questionnaires of which 623 (85%) were fully completed, 11% (81) concerned patients who were lost to follow-up and two were identified as duplicates. After telephone enquiry it was discovered that five physicians (with six cases) were no longer participating and a further five (with 22 cases) did not respond.
Analysis
Data from the questionnaires were coded for analysis and the frequency of signs, symptoms, circumstances, management, outcome and long-term effects, including absence from work, were examined by age, sex, occupation, agent and type of reporting physician. Inevitably there was the possibility of some misclassification of accident type and industrial group. Job titles did not always indicate clearly to which industry an employee belonged and the information available to the reporting physicians varied. The circumstances of the accident ranged from a very detailed account to little more than confirmation that the patient was 'exposed to agent X'. As accidents are usually due to many factors, some of importance may have been overlooked.
RESULTS

The cases
Of the 623 subjects aged between 16 and 69 years, 212 (76% male) were reported by chest physicians and 411 (83% male) by occupational physicians. The mean age of male cases was 38.8 years (SD = 12.2) and female 38.4 years (SD = 12.6) similar for both chest and occupational physicians.
The accidents
In the 548 cases where accident details were given, leaks or spills accounted for 115 (21%), lack of effective respiratory protection or extraction systems for 108 (20%), equipment failure for 83 (15%), and contraventions of health and safety regulations for 73 (13%); 169 (31%) could not be classified as any one of the above. The series included 150 cases in six noteworthy multiple case episodes:
(a) in a car assembly plant 50 workers were exposed to oxides of nitrogen when the driver of a tanker unloaded a chemical into the wrong holding tank; (b) a ship with a cargo of grain which had been fumigated with aluminium phosphide exposed 33 dock workers and four painters to phosphine fumes. It was thought that the moisture content of the grain had not been high enough to react with all of the fumigant during the passage and that excess aluminium phosphide reacted with moist air when the hold was opened; (c) a malfunctioning gas boiler in a bank exposed 17 employees to carbon monoxide fumes; Inhalation accidents reported to the SWORD project 1990 SWORD project -1993 (d) a fire originating from a fuse box in a hospital boiler-room exposed 18 porters, maintenance officers and nursing personnel to thick black smoke; (e) failure of the extraction system in a submarine resulted in 15 maintenance men being exposed to lithium hydride adsorbed onto finely desiccated charcoal; (f) at an engineering works 13 workers were exposed to toxic fumes when a tank of trichloroethylene was overheated. After exclusion of the 150 cases in the six multiple case episodes 473 cases remained, for which occupational and accident data were obtained for 373 (297 men and 76 women).
Occupational distribution and causal circumstances
The most commonly reported accidents affecting men were spills and leaks (30%), 53% in the chemical and plastics or engineering industries, where most (51%) of the accidents occurred. Detailed results are tabulated by reporting physician in Table 3 . Accidents affecting women were mainly in the sales and service industries (38%) and in 34% of cases were the result of contraventions of safety regulations. In each accident category gases and organic chemicals were the agents most often responsible (Table 4) .
Symptoms and management
The most commonly reported symptoms were: breathlessness in 49% of cases, cough 40%, chest pain or tightness 35%, headache 26%, sore throat 23% and nausea 21%. Of patients with recorded symptoms 48% (263) were respiratory, 68 (12%) toxic or non-specific and 215 (39%) a combination of the two.
More than 70% of patients were seen by a physician on the day of the accident, 83% within 2 days and 95% within 1 week. Forty-three per cent of patients reported by occupational physicians were treated at work, 54% were sent to hospital (half of whom were admitted) and 3% were referred to their general practitioner. A greater proportion of patients referred to chest physicians had initially been seen by their general practitioner (9%) or attended hospital (74%) (two thirds of whom were admitted)-only 16% were treated at work in the first instance. Almost all of those attending hospital did so on the day of the accident (96%), compared to less than half (43%) of those seen at work and 33% of those who attended their general practitioners. Most often those referred to hospital were persons in managerial and clerical work.
OUTCOME
Source of reports
From the outset it was apparent that there were major differences in the adverse outcome of cases reported by chest physicians and those by occupational physicians, serious effects being some seven times more frequent in the former. This was to be expected given that patients with serious symptoms, including some for medico-legal reasons, are generally referred to a hospital specialist for further investigation and treatment. On the other hand, cases reported by occupational physicians were 
"Excludes six multiple case episodes (150 cases) and 80 cases for which accident or agent information was not available.
probably more representative of inhalation accidents generally and had more detail available on exposure. For these reasons the outcome in these two groups is tabulated (Table 5 ) and considered separately below.
Occupational physicians' reports
In the 383 patients where the occupational physician was aware of the outcome 70% recovered after 1 week. Twelve per cent (47) had symptoms persisting for 1 month or more but this did not appear to be related to the initial symptoms, age or sex. Of those who attended their general practitioner 17% developed persistent symptoms, as did 16% of those referred to hospital, 11% of those treated at work and 7% of those discharged from a casualty department. Forty-two per cent of patients returned to work the next day, 78% within a week, 20% were absent for more than a week and 2% did not return.
Accidents most often resulting in persistent effects were contraventions of safety regulations and equipment failure-equally responsible for 40% of cases. Exposures to organic chemicals (19%), metal and welding fumes (18%) and combustion products (13%) produced most persistent symptoms, and employment in the chemical industry was associated with the greatest risk.
Of the 47 accidents reported which resulted in persistent health effects, 11 (23%) developed asthma or RADS, one (2%) had an exacerbation of pre-existing asthma, 26 (55%) had various continuing respiratory symptoms, seven (14%) had nonrespiratory symptoms and two (4%) had other poorly described symptoms. With the exception of one case of asthma precipitated by exposure to carbon monoxide, the agents associated with asthma and RADS were mainly respiratory irritants: chlorine (two cases); oxides of nitrogen (two cases); sulphur dioxide; ammonia; carboxylic acid and sodium fumes. Two cases were attributed to prescribed occupational asthmagenic agents-aromatic amines and epoxy resin. Persistent non-respiratory 
